A mycobacterial iron chelator, desferri-exochelin, induces hypoxia-inducible factors 1 and 2, NIP3, and vascular endothelial growth factor in cancer cell lines.
Hypoxia is a key phenomenon in tumor behavior, selecting for resistance to apoptosis, conferring resistance to radiotherapy and chemotherapy, and also inducing angiogenic factors such as vascular endothelial growth factor (VEGF). Exochelins are naturally evolved iron chelators produced by Mycobacterium tuberculosis. Because iron chelation has been reported to activate the hypoxia-inducible factor (HIF), we investigated the effects of an exochelin [desferri-exochelin (DFE) 772SM] on this hypoxia-inducible pathway and downstream target genes. DFE induced HIF-1alpha and HIF-2alpha transcription factors regulating the hypoxic response in the breast tumor cell line MDA468. DFE was 10 times more potent and more rapid in onset of effect than the clinically used iron chelator deferoxamine. The expression of downstream hypoxia-responsive target genes VEGF and the proapoptotic protein NIP3 was activated by transcription. MDA468 proliferation was inhibited via HIF-independent pathways, related to other effects of iron chelation. DFE inhibited effects of VEGF on endothelial cell proliferation. DFE potentially could be useful in cancer therapy by inducing apoptosis via NIP3 in conjunction with other non-HIF-related growth inhibitory pathways and blocking endothelial proliferation despite the presence of VEGF.